Microvascular invasion of testicular nonseminomatous germ cell tumors: implications of separate evaluation of lymphatic and blood vessels.
We separately evaluated the lymphatic and blood vascular systems to assess the diagnostic accuracy of microvascular invasion and identify predictive markers for occult metastasis of testicular nonseminomatous germ cell tumors. Tissue samples of 86 patients treated for testicular nonseminomatous germ cell tumors (stage 1 in 48 and stage greater than 1 in 38) were stained using the lymphatic endothelial cell specific marker LYVE-1 and the blood vessel endothelial cell marker von Willebrand factor. We assessed lymph vessel density in LYVE-1 stained sections and blood vessel density in von Willebrand factor stained sections. Lymphovascular invasion in LYVE-1 stained sections and blood vascular invasion in von Willebrand factor stained sections were documented. Parameters were correlated with standard clinicopathological data. Blood vessel density in von Willebrand factor sections was significantly greater than lymphatic vessel density in LYVE-1 sections (p<0.001). Peritumor and nontumor lymphatic vessel density in LYVE-1 sections was associated with metastasis at diagnosis (OR 1.277/U, p=0.020 and OR 1.113/U, p=0.095). Lymphovascular invasion in LYVE-1 sections was significantly associated with metastasis (OR=4.517, p=0.002) but blood vascular invasion in von Willebrand factor sections was only slightly significant (OR 2.261, p=0.071). Only lymphovascular invasion in LYVE-1 stained sections was significantly associated with metastasis in a multiple logistic regression model. Microvascular invasion in hematoxylin and eosin stained sections was not associated with metastasis but microvascular invasion evaluated in LYVE-1 and von Willebrand factor stained sections was associated with metastasis (OR 3.506, p=0.016). Lymphovascular invasion in LYVE-1 stained sections was the most important predictive parameter for metastasis at diagnosis, suggesting greater relevance of the lymphatic system in metastatic dissemination of testicular nonseminomatous germ cell tumors. Vascular endothelial cell specific markers provide higher diagnostic accuracy for microvascular invasion. Our results may impact the current concept of microvascular invasion used for risk stratification of clinical stage 1 testicular nonseminomatous germ cell tumors.